Objectives: To evaluate the functional and physiological structures of the stomatognathic system of the oral cavity of older adults based on self-perception, comparing the same with a professional clinical evaluation, and investigating the difficulties encountered when chewing. Method: An analytical cross-sectional study with a quantitative approach was conducted with a sample of 53 older adults aged 60 to 90 years. A protocol consisting of three questionnaires was used: a sociodemographic evaluation, a self-perception based interview with 19 questions on the chewing of the older adults and a clinical evaluation containing 30 questions covering aspects of the oral cavity tissue. The self-perception and clinical evaluation scores were compared using the Mann-Whitney test and the proportions observed for each item were compared by the binomial test. Results: It was found that the self-perception of older adults did not correspond to the result of the clinical evaluation. While 31 (58.5%) reported satisfaction with chewing, 16 (30.2%) had high/very high impairment and 14(26.4%) moderate impairment, based on the results of the clinical evaluation found. Conclusion: It was found that the chewing analysis process cannot be exclusively based on the answers provided by the older adults, and assessment proved to be more accurate when combined with a clinical evaluation performed by a professional.
INTRODUCTION
Health promotion and the prevention of oral cavity disease should extend, without fail, to old age. In an attitude that differs from those of the past, the proper maintenance of the oral cavity has become a challenge for the older adult population and oral health professionals¹.
Chewing is an important function of the stomatognathic system, as it begins the digestive process. It is aimed at the mechanical degradation of food, reducing it to an appropriate size for swallowing². However, the functionality of the system changes during the human aging process due to often irreversible anatomical, physiological and metabolic transformations 3, 4 . This change is also evident in our day-to-day clinical approach when older adults begin to have discomfort when chewing 5, 6 . The frequency of dental care and the availability of dental services can affect the number of teeth remaining in the later stages of life [7] [8] [9] .
The availability of reliable assessment tools to identify the factors that influence dental practices is important for both understanding and designing effective interventions to promote the quality of life of the population 10 .
In this context, the present study aimed to analyze the chewing physiology of older adults, based on their self-perception, and to compare this with a professional clinical assessment, as well as investigate the difficulties encountered when eating.
METHOD
The study had a quantitative, exploratory, descriptive, observational nature, involving the voluntary participation of a group of older adults receiving care at the Dentistry Clinic of the School of Dentistry and the Reference Center for the Health Care of Older Adults of the Antônio Pedro University Hospital of the Universidade Federal Fluminense (Fluminense Federal University), Niterói, Rio de Janeiro, Brazil.
The construction of the protocol for the assessment of the chewing of older adults was carried out in three stages: the first involved the construction of the protocol instruments, the second the application of the protocol and the third the analysis of the data of such application.
The protocol can be applied in hospitals, longterm care facilities, outpatient clinics and even during home visits, and requires a professional qualified in dentistry, preferably in dentistry for older adults. Individual, disposable protective material should be used in the clinical assessment (glove, cap, mask, tongue depressor), and there should be no need for a special environment or specific dental equipment.
The implementation process proposed by the protocol followed the sequence of the SB2000 11 examiner's manual, with an application time of 20 minutes for each session. The evaluating professional should obtain the information while avoiding unidirectional, dogmatic and authoritarian communication in decision making 12 .
First stage: Construction of the instrument
The protocol designated as the test for the Clinical Assessment of the Chewing of Older Adults (or TAC-MI) is an instrument for the screening of the chewing of older adults, identifying difficulties and deficiencies resulting from the aging process. The protocol has three questionnaires: a) Patient identification; b) Self-Perception of Chewing Scale; c) Clinical Assessment of Chewing Scale.
The first questionnaire aims to obtain data of a sociodemographic nature. The second questionnaire corresponds to information on the chewing of older adults, consisting of a set of 19 items (questions aimed directly at older adults), all with dichotomous answers of equal weight (yes/no) generating a summative scale regarding the perception of the older adults themselves regarding their chewing.
The responses of each item were coded by the values 1 (yes) and 0 (no), indicating, respectively, the positive and the negative aspects of chewing. With the exception of items "A, J, K, L and R", the coded values of all the other items must be reversed. The scores of this scale range from 0 to 19, with the lowest values indicating the reduction of chewing based on the responses of the older adults.
The third questionnaire consists of a clinical assessment (analysis obtained directly from the oral cavity of older adults) performed by a professional. Consisting of 30 items on a dichotomous scale of equal weight (yes/no), it is structured into six domains of the stomatognathic system: dental, soft tissue, salivation, swallowing, musculoskeletal-articular, and proprioceptive. Like the previous instrument, values 1 and 0 were used to encode the positive and negative responses, respectively. Except for the items "AA, AB, AC, DE, EA, FB, FC and FD", the coded values of all other items should be reversed. This step generates a summative scale, the impact score of which corresponds to the chewing of older adults from a technical perspective. The score on this scale ranges from 0 to 30, with the lowest values indicating the reduction of chewing from a clinical point of view.
In order to encourage the best possible interpretation by the professional practitioner, a symbology was incorporated for each question, where a positive answer was identified by a small green face and a cheerful expression, and a negative answer marked with a red face with a sad expression, next to the other face. No items that assessed chewing strength and its cycles were included, as the strategy adopted was aimed to the conditions of the included structures.
After applying the questionnaires, the subjective classification of the degree of chewing impairment of the older adults continues using a five-point Likert 13 scale ranging from 1 to 5 points, from the most impaired to the least impaired. At the end of the assessment, the individual is referred to an appropriate specialist, and the reasoning behind this decision is explained. The test can only be accessed through the link "<www.issuu.com/luizfelipeferreiradesouza>".
Second stage: Application of protocol
The TAC-MI methodology was applied in two phases: a Pilot Study and an Execution Phase.
When selecting patients for the application of TAC-MI, in both phases, the following criteria were considered: age from 60 to 90 years; literate; of both sexes; independent in basic activities of daily living (assessed by the Katz index) 14 , independent in feeding oneself; having the cognitive ability to understand and answer the questions (verified based on the result of the Mini Mental State Exam 15 available in the patient's medical record). Older adults who had walking difficulties and used drugs that altered their cognitive state were excluded. Also excluded were those who had serious problems with chewing, such as: recent surgery or trauma; trismus of the jaw; birth defects; pain and/or discomfort that prevented the application of the test.
The Pilot Study was carried out in the premises of the Dentistry Clinic of the School of Dentistry of the Universidade Federal Fluminense. This phase was intended to adjust the instruments of the TAC-MI, and involved four professional dental surgeons and four older adult users of the clinical services. All professionals were trained and calibrated in the standard TAC-MI application procedure.
The adjustment of the protocol questionnaires, Self-Perception of Chewing Scale (chewing from the perspective of older adults) and the Clinical Assessment of Chewing Scale (chewing of older adults from a professional perspective) was performed based on agreement between the four dental students for each older adult, resulting in 16 applications.
Within the agreement criteria, it was established that if the average proportion of concordant evaluations per patient in each item was equal to or greater than 75%, the item would be accepted without change; proportions below this percentage should undergo revision of the item before it is accepted as an integral part of the scale.
The Execution Phase was performed by the relevant researcher in the Reference Center for the Health Care of Older adults, located in the University Hospital of the educational institution. The target population consisted of 84 older adults, according to the Reference Center records, who were invited to participate in the study. Participation was voluntary and generated a sample of 53 older adults who met the inclusion criteria. There was no exclusion of volunteers who joined the project. Execution from the projects was methodologically limited, due to restrictions on the times when respondents were available in the health institutions.
Third stage: Data analysis
The collected data were obtained from October 2015 to March 2016 and stored on data sheets. The TAC-MI scale scores were statistically described as mean and standard deviation.
Comparisons of scores between the male and female sex variable were performed using the Mann-Whitney test. The relationship between the TAC-MI questionnaire scores was evaluated using the Spearman correlation coefficient (rs) and the internal consistency of these questionnaires was assessed by the Cronbach's alpha coefficient. Statistical decisions made in the hypothesis tests used a significance level of 5% (0.05). 
RESULTS
The adequacy of the methodology was confirmed in the Pilot Study, where a level of agreement greater than or equal to 0.75% was found among all the data extracted and collected for all the items applied by the health professionals, without the need for adjustment.
The findings in the Execution Phase, in relation to sociodemographic profile, revealed a majority of women and retirees, with a low/medium level of education (Table 1) . Of the responses collected from the Self-Perception Scale questionnaire, the majority said they were satisfied and did not experience difficulties, discomfort or insecurity when chewing. There were also high scores for the habit of breaking up foods, a preference for liquid and paste-based foods, and not suffering tiredness when or difficulties swallowing when chewing. The low frequency of dental appointments and the almost complete presence of prolonged medical treatment were also noteworthy ( Table 2) .
The scores produced, observing the coding reversals of the items, ranged from 5 to 19 points in the sample, with a mean of 13.8 (±3.4) and a median of 14 points. The distribution of scores did not include any scores indicating an atypical situation. There was no statistically significant difference in the scores between men and women, whose median values were 14 and 13.5 points, respectively (Mann-Whitney test U =236.5; p-value=0.459). The correlation between age and self-perception score was irrelevant (r s =0.115) and not statistically significant ( p-value=0.410). The Cronbach's alpha coefficient observed was 0.79, indicating good instrument reliability.
In the Clinical Assessment of Chewing Scale questionnaire, most individuals had a high percentage of tooth decay, maladjusted dentures, malocclusions, tooth wear, few teeth in their mouths, and soft tissue sagging. Percentage equality was observed in terms of the presence of choking, coughing and throat clearing when swallowing (Table 3) . The scores produced, observing the coding reversals of the items, varied in the sample from 16 to 27 points with a mean of 21.8 (±3.2) and a median of 22 points. The distribution of scores did not include any scores indicating an atypical situation. There was no statistically significant difference in the scores between men and women, whose median values were 22 points in both groups (Mann-Whitney test U=265; p-value=0.438). The correlation between age and clinical assessment score was irrelevant (r s =0.119) and without statistical significance ( p-value=0.397). The Cronbach's alpha coefficient observed was 0.63. Based on the Spearman coefficient, the results of both scales showed a strong correlation ( p<0.001).
Having constructed the previously defined categories of analysis, the test perceptions were transformed into quantitative indicators, allowing the final perception of the status of the oral cavity of the older adults in relation to chewing. Table 4 shows the distribution of the results of the clinical analysis regarding the level of chewing impairment of the evaluated older adults.
After the application of the TAC-MI and considering the degree of impairment found, a referral flow was established for each patient (Figure 1 ). 
DISCUSSION
Considering the difficulties, impacts and corresponding complaints reported by older patients in our daily clinical care, the aim of the present study was to assess the dissatisfaction of these patients with the proper chewing of food 2 .
There was a predominance of women over men, a reflection of the permanent care women take of their health throughout life 16 . No discrepancies were found between the categories of ethnicity observed, however.
During the application of the Self-Perception of Chewing Scale, most respondents said they were satisfied with their chewing, with no preference expressed for chewing liquid or paste-based foods, and no reports of discomfort or insecurity when eating, as identified in items "A, C and D" respectively. However, when applying the Clinical Assessment of Chewing Scale, some disorders were observed, such as ill-fitting dentures, malocclusion and the lack of the minimal number of teeth required to perform proper chewing, according to items "AB, AC and AA", respectively.
The high rate of edentulism stems from the fact that, for many years, the poor oral conditions of this population group were considered a normal part of advancing age 17 , something which is exacerbated over the age of 70 18 . A lack of teeth is not perceived by most as a detrimental factor for their ability to chew, with such non-perception caused by the adaptation of diet and the incorrect use of dentures, even though this condition does not allow satisfactory chewing 19 .
It is often observed that the need for denture replacement only occurs due to the presence of a soft tissue injury or improper application caused by prolonged excessive use 20 . It is possible that Brazilian edentates do not have satisfactory information about the need for regular dentist consultations to evaluate and maintain their dentures 21, 22 .
In keeping with the findings in this study, some authors also noted the predominance of edentulism and the need for the replacement of dentures, denoting the precarious condition of the interviewed older adults, although they reported an excellent or good perception of their oral health 23, 24 .
Although most older adults assessed the condition of their teeth, gums and dentures as good or excellent, it was concluded that self-perception had little influence on clinical conditions, probably because acute pain is their main reference point regarding deterioration, and correlates with a favorable or nonfavorable view of their chewing. This fact is easily considered a natural process of adaptation during the course of life, when restricting food choices and using inappropriate eating habits 25, 26 .
Another correlation observed was that most respondents did not experience difficulties in swallowing food when eating, according to item "E" of the Self-Perception of Chewing Scale. However, items "ED" and "DA" of the Clinical Assessment of Chewing Scale identified a significant percentage of respondents who experienced soft tissue sagging in the mouth and choking, coughing and clearing of the throat when swallowing.
Based on the results of the TAC-MI, it was observed that 30.2% of the sample had a very severe and severe degree of impairment when chewing. However, over time, if those with a moderate degree of impairment do not undergo dental intervention, a new, impaired, clinical situation may affect approximately 56.6% of the older adults investigated. This possibility is observed when a large number of people confirm that they have not recently sought dental treatment, more often seeking medical services to treat existing chronic diseases, as was the case in items "R" and "O" of the Self Perception Scale.
Although the increase in life expectancy of the older adult population is an important indicator of improved quality of life, the aging process is linked to physiological and structural losses, which culminate in the decline of the functional capacity and dependence of such individuals 27 . This fact becomes more worrisome when they disassociate themselves from oral healthcare, turning instead to medical services while rarely seeking dental care 28 .
According to the results of instruments used and validated in other countries for assessing oral health, questions only relate to the functional, psychological, social, pain and limitation of quality of life aspects, and are answered only through the self-perception of older adults, something which may not portray the reality of the clinical findings regarding chewing. This can include the Social Impacts of Dental Disease (SIDD); Geriatric Oral Health Assessment Index (GOHAI); Dental Impact on Daily Living (DIDL); Oral Impacts on Daily Performances (OIDP); Oral Health Impact Profile (OHIP); Oral Health-related Quality of Life (OHRQoL).
There is also a limitation on the applicability of these indices, as they sometimes only partially evaluate the tissue structures of the mouth, or the patient's subjective feelings regarding quality of life, resulting in an important gap regarding the real difficulties and conditions of chewing food and having a proper diet. Another aspect observed is the socioeconomic and cultural differences among older adults, as they have difficulties in interpreting some of the questions in these indices 29 , due to inadequate technical knowledge on the subject 30 .
It is important to identify the reality of the oral health of older adults, the instruments used for such assessment, and the dental factors that can directly interfere with the chewing of this population 31 .
Based on existing studies that use self-perception to assess the oral health and quality of life of older adults, the findings of the present study contradict the results obtained through the assessment of the stomatognathic system 32 . Future studies should follow the clinical condition of these patients 33 , since there is still a lack of effective standardization regarding the most appropriate method of understanding these characteristics 34 . The FDI World Dental Federation 35 defines oral health as multifaceted, providing various capabilities to be evaluated and compared as a group and developing a solid foundation of standard measurements.
The TAC-MI not only provides questions aimed at various aspects of self-perception, but also a structure focused on a clinical assessment performed by a professional, allowing the reality of the oral cavity to be compared and verified, and not limiting it to the patient's opinion.
When designing the test application, the emergence of several impacting changes that had gone unnoticed by older adults was identified. These are characterized as a normal part of the losses that accumulate during life, showing that the dental care service was either non-existent or had failed.
There is an evident need to use geriatric assessment tools as early auxiliary means of allowing specific screening, better decision making regarding care and arrangements linked to future planning, as well as the possibility of minimizing or eliminating the difficulties presented.
It is therefore hoped that the results of the present study represent a valid and strategic support indicator for maintaining the chewing of older adults, guiding evidence-based clinical actions.
CONCLUSION
It is important to focus on the dental care of older adults, considering their increased life expectancy and the possible problems common to aging that may affect them, making chewing a good indicator for a successful and healthy aging.
Regarding the divergences in the information provided, it was found that a professional cannot conclude the chewing analysis process by relying exclusively on the answers provided by the older adults themselves, based on their self-perception, as this may result in the provision of inaccurate information. Therefore, the need for a gerontological perspective aimed at the chewing of older patients is emphasized, as is the need for a professional support that ensures such patients are received by the health care service and that promotion, prevention and protection of their oral health is performed, avoiding risk situations and vulnerability to the frailty that may develop in the future.
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